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(I) 



and pharmaceutlcally acceptable acid addition salts thereof, which comprises hydrogenating a compound of the general 
Formula II 0 " ' ' ' 

' ^ (id 




(wherein A stands for -& C- or- CH-CH-) and, H desired, converting the compound of the Formula I thus obtained into a 
pharmaceutically acceptable add addition salt thereof. 

The compound of the Formula I is a known anxfoselective agent. 
• The invention also relates to. intermediates of Formula II used In the above process and a method for the preparation 
thereof. These compounds also have anxioselective action. 



\ 

ATTORNEY DOCKET NUMBER:6750-1 95-999 

(CAM #305158-999193) f 

SERIAL NUMBER: 10/669,875 

REFERENCE: B13 



V 



,t •/• 2201417 

I 

I " 

PIPERAZINE DERIVATIVES AND PROCESS FOR THE PREPARATION 

" THEREOF 

(This : invention relates to a new and 
5 improved process for the preparation of pharraaceutical- 
ly active pipera2ine derivatives and to new inter- 
mediates useful in the preparation thereof and also 
to a process for the preparation of the said intermediates. 

According to an aspect of the present invention 
1q there is provided a process for the preparation of the 

therapeutically active, known 8-{4-/*4-(2-pyrimidinyl)-l- 
-piperazinyl7- "butyl] -8-aza-l-spiro/"4.57-decane-7,9- 
-dione of the Formula I. 
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;N-(CH 2 ) r Nf^N-<0\ 

— ' N— ' 
0 



(I) 



2 Q . it is. known that the 8-{ 4-/"4- (2-pyrimidinyl)- 

-l-piperasinyl?- butyl] -8-aza-spiro2"4. 57^ecane-7 f 9-dione 

of the Formula I possesses valuable anxio selective 
properties (TO Patent No. 1,332,194). In prior art 
several methods are disclosed for the preparation of the 
25 compound of the Formula I. 



I 



• According to UK patent No. 1,332,194 the 
compound of the Formula I is prepared "by reacting 
8-oxa-spiro/~4.j>7aecane-7,9-dione with l-f4-aminobutyl)- 
-4r(2'-pyrimidinyl) -pipera2ine. The reaction is 
accomplished in pyridine at the "boiling point of the • 
reaction mixture. The desired compound of the Formula I 
is obtained in crude form with medium yield. The crude 
product is purified in the free base form by crystalliza?- 
tion or fractional distillation, in vacuo. The drawback ■ 
of the above first purification method is that the 
losses are: significant while fractional distillation 
in vacuo is carried out at high temperature (240-265 °c; 
under low pressure (13.3 Pa), which constitutes a severe 
thermal load and leads to decomposition of the product. 

According to an other method disclosed in 
UK. patent No. .1,332,194 8-(4-chlorobutyl)-8-as.a-spiro- 
/4.^7decane-7,9-dione is reacted with N- (2-pyrimidinyl) - 
-piperazine in the presence of 3odium carbonate in n- 
-butanol at the boiling point of the reaction mixture 
for 3. days. The extremely long, reaction time makes the 
process unsuitable for economical industrial scale 
manufacture. A further disadvantage is that the product 
can be purified but with the. aid of complicated and 
circumstantial, methods. A still further drawback resides 
in the fact/that the lwbromo-4-chloro-butane used as 
starting material in the preparation of 8-(4-chloro- 
butyl)-8-aza-spiro2"4.^7dec a n e -7,9-dione is very 
difficult to obtain arid *hich can be prepared 



only by means of complicated methods. 

According to a still further process 
disclosed in UK patent No.' 1,352,194 a-oxa-splro^.^- 
decane-7.9-dione is. first converted Into 8-asa-s,iro- . 
f t 57decane-7, ; 9-dione. The l-C4-chlorobutyl)-4-(2- 
-pyrLidinyl) - pipeline prepared fro- N-(2-pyrimidinyl> 
-piperasine and l-hromo-4-ehloro-butane Is reacted vith 
8-aza-spiror4.574ecane-7,9-dione. this process comprises 
several steps which are very delicate and can he carried, 
out only under serious difficulties. The compound of 
the Formula I thus obtained is suitable for pharmaceutical 
purposes only after severalfold purification. A further 
cravback resides in the poo, availability of the 
l-hromo-4-chloro-butsne used as starting material. 

jj,, i-(4-amlnobutylW^2-pyrimiainyl)-, ' ' 
-pipeline can be prepared- by reacting l-(2-pyrimldinyl>- 
-piperasine with 5 ,chloropropionitrile in n-butanol 
ae medium at the boiling point of the reaction mixture 
...a longer period, of. time (the reaction time is 16 . 
nours), The intermediate thus obtained must he suhjected 
to purification by crystallisation (yield 70 », B» 
intermediate nitrile is catalytically hydrogenated under 
pressure with, a . *** •* *«* 70 * < W 

1,332,194). . 

In Hungarian patent Ho, 187,999 a further 

process is set forth. The compound of the' Tormula I is 

prepared as follows: from 1- (4-ehteota»ty« -4- <2- 

-pyrimidinyD-piperazlne first the spiro ^ternary 



ammonium piperazine derivative of the Formula IX 



. .. -Dp-®* 9 ' >. 

is prepared vhich is reacted with 8-aza-spiro/*4,57~ 
decane-7,9-dione in the presence of a strong base. 
This. process is accompanied by a number of drawbacks. 
Thus the yield is low/. the synthesis- is a multistep 
process and the. contaminated product obtained can . 
only be purified with, difficulty. 

According to Swiss patent No. 647,518 
8-aza-spiroir4.57decane-7,9-dione is first reacted 
with l,Witoomo-butane, the 4-bromo-butyl .derivative 
thus obtained is treated with piperazine, whereupon 
the product thus obtained is. reacted with 2-chlorc 
-pyrimidin*. The object of this process is to prepare 
a compound labelled with 14 C isotope and is therefore 
but of theoretical importance. 

According to Spanish patent No. 536,28b 
the potassium salt of 8.aza-8 P iro/-4.57decane-7,9- 
dione is reacted with 4-cnloro-butyraldehyde ; where- . 
upon the product thus obtained is reacted with N-C2- 
-pyrimidinyl) -piperazine under reductive conditions. 
This process is of mere academical significance too. 
and is unsuitable for industrial scale manufacture. 

-.. It is the object of the present invention 
to provide a process which overcomes the drawbacks 



of the above known .methods and enables tne favourable 
preparation, of the compound of the Formula I on . 
industrial scale too by using readily available start- 
ing materials. It is a further object of the present 
invention to provide a process' which gives the desired 
compound of the Formula I with good yields and in high 
purity.. 

. According to the present invention there 

». P rov«ed a processor the preparation of 
.p y rlBldln y ll-l-PlPera Z lnyl7-hutyl)-8-a,a-spiror4.57- 

aecane-7. 9 -dione of the Poxsula I end pharmaceutical^ 
aocep tahle acid addition salts thereof which comprises 
hy4 rogenatln6 a compound of the general Formula II 




/ — ^ /P\ 
-CH 2 -A-CH 2 -N w N-<0; 



(ID 



herein A stands lor or -OB=CH-> « «~ ' 

converting the compound of the >raula I thus ohta^ed 
ln to. a pharuaceutlcally acceptaole acid addition salt 
thereof. 

. According to a for* of realisation of the 
pro cess of the present invention the compound of the 
poraula ilA is hydrogenated. The reaction *ay.he 
p erfo».a^th. presence of.e »etal catalyst «^ 
hy drogen. As catalyst preferahly palladia, or K»«r 
-Lal can he used. One »ay particularly advantageously 



-•6 - 
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20 



proceed by carrying out hydrogenation in the presence 
of a palladium catalyst applied onto a charcoal carrier. 
Hydrogenation of the compound bf the Formula I IA 




tCH Z C=X^H2'^^-^) (iia) 



can he accomplished in an inert organic solvent. As 
10 reaction medium preferably lower aliphatic alcohols 
- particularly methanol or ethanol - can be used. 
Hydrogenation may be carried out preferably under 
atmospheric pressure at room temperature. 

The compound of Formula I can be isolated 
fronr the reaction mixture by known methods. Thus one 
may proceed by removing the catalyst by filtration and 
evaporating the filtrate. The catalyst can be re- 
introduced into tne hydrogenation cycle directly 
without' further treatment. 

The compound of the Formula I thus obtained 
is of high purity and is suitable for pharmaceutical 
use without any special purification. 

According to an other form of realization 
of the process of the present invention the compound 
25 of the Formula IIB 




C^CH=CH-CH 2 -N v ^-<0/ (iib) 



is reduced. The reaction can be performed by catalytic 
hydroge'nationl As metal catalyst preferably palladium 
can be usedl The. reaction may be carried out in an inert 
organic solvent.* As reaction medium preferably lower 

1 0 aliphatic alcohols - particularly methanol or. ethanol - 
. can be used. Hydro genation of the compound. of the" 
Formula IIB can be accomplished preferably under . 
atmospheric pressure at room temperature. 

The compound of the Formula I thus obtained 

15 can be converted into an acid addition salt thereof by 
known methods; Any pkarmaceutically suitable inorganic 
acid Ce.'g: hydrochloric- acid/ hydrogen bromide, sulfuric 
acid/ nitric acid' etc.") or organic acid (e.g. maleic 
acid,' fumaric acid," lactic, acid, malic acid,' tartaric acid, 

20 succinic acid etc.") can be used. 

The. starting materials of the general Formula II 

are new compounds. 

According to a further aspect of the present 
invention there are provided new compounds of the general 
25 Formula. II (wherein A stand b for .-CSC- or -CB>CH-) . 

Thus the . following new compounds are provided: 
8"l 4-/4-C 2-pyrimidinyl) -l-piperazinyl7-but-2-inyl} -8- 
-aza-spiro/-4;57decane-7,9-dione of the Formula IIA; 



- 8 - 



10 



8-{ 4-/"4-(2-pyriniidiiiii)-l-piperazixiyl7-butene-2-yl} -8- 
-aza-spiro/"4.57decane-7,9-<lione of the Formula IXB. 

The compounds of the general Formula II 
are, on the one hand, useful intermediates suitable 
for the preparation of the therapeutically active 
known compound of the Formula I while, on the other hand, 
possess valuable pharmaceutical properties per se. 

According to a further feature of the 
present invention there are provided pharmaceutical 
compositions comprising as active ingredient a compound 
of the general Formula II (wherein A is as stated above) 
or a pharmaceutical^ acceptable acid addition salt 
thereof in admixture with suitable inert carriers. 

-Ehe pharmaceutical compositions of the 
present invention can be prepared by known methods of 
Pharmaceutical industry and contain conventional 
pharmaceutical carriers and auxiliary agents. . 

According to a- still further feature of 
the present invention there is provided a process for 
the preparation of compounds of the general Formula II 
Cwherein A stands- for -CSC- or -CH-CH-) and acid 
addition salts thereof, which comprises 

a) for the preparation of the compound 
of the Formula IIA,' subjecting the propine derivative 
25 of the Formula III 



15 



20 
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25 




Ceii) 



5 

tcMannich condensation with an amine of the Formula IV; 



r~\ Civ; , 



or 

t>) for the preparation of the compound 
of the Formula HA,' reacting the propine.. derivative 
15 of the Formula III with an alkyl magnesium fcalide of 
the general Formula V 



' ■ . (V) 

R-Mg-mg 



(wherein R stands for C^' alkyl and Hlg is chlorine, 
iodine or oromine), reacting the compound of the 
general Formula VI 




0 (vi) 
N-CH 2 -C^OMg-Hlg 
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thus obtained- (wherein ELg is as stated above) 
with at least one molar equivalent' amount of tri- 
oxymethylene or formaldehyde, converting the substitut- 
ed amino alcohol of the Formula VII 

(VII) 

;CH2-C=C-CH 2 -OH 

0 

10 into a reactive, ester, of the general Formula VIII 



(VIII) 

l-CH 2 -C=C'CH2"X 
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25 





(wherein X stands for a reactive ester group) and 
reacting the compound of the general Formula VIII 
thus obtained with a piperazine derivative of the 

Formula IV* or 

c) for the preparation of the compound 
of the Formula- Ejecting the compound of the 
Formula IIA.to partial hydrogenation; 
and, if desired,' converting a compound of the general. 
Formula II thus obtained into an acid addition salt, 
thereof or setting free the base from an-acid addition 

salt, . 



According, to method a) the compound of the 
Formula IIA is prepared by subjecting the propine 
derivative of the Formula III to Mannich condensation 
with an amine of the Formula IV. The Mannich condensation 
is carried out by methods known per se /*Calvin .A. 
Buehler,. Donald E. Pearson: Survey of Organic Syntheses 
(USA 1970) Vol. 1, page 4657. One may "proceed preferably 
be using formaldehyde in the form of paraformaldehyde. 
The reaction, may "be accomplished preferably under heating, 
particularly at the boiling point of the reaction mixture. 
The reaction may be carried put in an inert organic 
solvent. As reaction medium preferably an ether {e.g. 
diethyl ether, dioxane or tetrahydrofurane ) can be used. 
Prom- the reaction mixture the compound of. the Formula IIA 
can- be isolated in a known mariner (e.g. by extraction 
with a suitable, organic solvent). 

In the first step of method b) the propine 
derivative of the Formula III is reacted with an alkyl 
magnesium halide of the general Formula V* R stands for 
a straight or branched chain alkyl group having 1-4 carbon 
atoms (e.g.. methyl? ethyl, n-propyl, isobutyl etc.). 
As compound of the general Formula V preferably methyl • 
magnesium iodide, methyl magnesium bromide, methyl 
magnesium chloride/, ethyl magnesium iodide, ethyl 
magnesium chloride or ethyl 'magnesium bromide can be used. 
The reaction of the compounds of- the genera Formula III 
and V can be accomplished preferably in' anhydrous ethereal 
medium under heating. 
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The compound of the general Formula VI 
thus obtained is reacted - preferably without isolation - 
with at. least a molar equivalent amount of - trioxy- 
methylene or paraformaldehyde. It is preferred to 
use gaseous formaldehyde. The trioxyoethylene or form- 
aldehyde is preferably used in an amount of 1 - 1.1 
moles.- particularly 1.0 - 1.05 moles - related to 
1 mole of the compound of the general Formula VI. 
The reaction may be; carried out preferably under heat- 
ing.' The compound of the general .Formula VII can be 
isolated by evaporating the etheral solution. 

The compound of the Formula VII thus 
obt a ined : is" converted into an ester of the general 
Formula VIII by methods known per se. X stands prefer- 
ably for halogen (e.g. chlorine, bromine or iodine), 
alkylsulfonyloxy {filkl methanesulfonyloxy) or aryl- 
sulfonyloxy (e.g.; .phenyl sulfonyloxy, £-bromophenyl- 
.sulfonyloxy/.i-.toluene-sulfonyloxy etc.). One may 
preferably proceed. by reacting the compound of the 
Formula VII with £-toluene-sulfonyl chloride. The 
reaction may be. carried out at room temperature 

or under slight warming. 

• The compound of the general Formula VIII •• 
thus-obtained is reacted - without or after isolation, 
preferably directly without isolation - with a 
pipeline derivative, of the^ general Formula IV. The 
reaction may be- accomplished in a manner known per se. 
The reaction may be preferably carried out in an 
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inert organic solvent. As reaction medium e.g. 
aromatic hydrocarbons (e.'g. benzene, toluene, xylene 
etc^) can be used. The reaction may be preferably 
performed under heating,' particularly at the boiling 
point- of the reaction mixture. 

The compound of. the general Formula II A 
thus obtained can. be isolated in. a manner known per 
se (e~,g~. by evaporating the reaction. mixture) . 

" According to method c) the compound of 
the Formula IIB is prepared by subjecting the compound 
of the Formula IIA to partial hydrogenation. Reduction 
is carried out by catalytic hydrogenation,' preferably 
in the presence of a poisoned, metal catalyst. One 
may preferably proceed by using a palladium catalyst 
poisoned by quinoline,'' calcium carbonate or lead 
acetate: it. is- particularly advantageous to use a 
catalyst poisoned by quinoline £ Org. Synth. Coll. 
VoU. 2* 62 9 (1955)_7. Partial hydrogenation may be 
preferably carried out at room temperature under 
atmospheric pressure. The reaction may be preferably 
accomplished in the presence of an inert organic - 
solvent.' As reaction medium advantageously a lower 
aliphatic alcohol (elgl methanol or ethanol) maybe 
used.". The compound of the Formula IIB thus obtained 
can be isolated by known methods (e.g. *7 filtering 
the catalyst and evaporating the filtrate) . 

The compound of the -general Formula II can 
be converted into an acid addition salt thereof by 
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methods known per se-. For salt formation preferably 
pharmaceutical^ acceptable Inorganic or organic acids 
can be used'" (e.g» hydrochloric acid,' hydrogen bromide,' 
sulfuric . acid,"' nitric acid," or maleic acid, fumaric 
acid,' 1 lactic acid, 1 malic acid,' tartaric acid,*' succinic 
acid etCi) . Salt formation may be advantageously 
performed by reacting the free base of the general 
Formula II with a molar equivalent amount of the correspond- 
ing acid in an inert organic solvent. 

Hie compound of the general Formula II can 
D e set free from an acid addition salt thereof in a 
manner known per se by treating with a suitable base. 
The 8-aza-spiro/"4.57decane-7,9-aione-8- 
-prop-2-ine of the Formula III used as starting material 
in the above procedures is a known compound. 

According to a still further aspect of 
the present invention- there is provided a process for 
the preparation of 8-a Z a-8piro i f4.57deca n e-7.9-aione- 
-8-prop-2-ine of the. Formula III which comprises 
reacting 8-a Z a-spiro/-4.S7decane-7,9-dione of the 

Formula X 



15 - 



with a propargyl halide of the general Formula XI 

. Hal-CH 2 -CSCH . '■ (Xl) 

(wherein Hal stands for bromine, chlorine or iodine) 
.in an inert solvent,' in the presence of an acid bind- 
ing agent. . 

It is known that the 8-aza-spiro/~4.57- 
decane-7,'9-dione-8-prop-2-ine Of the Formula III can. 
be prepared by heating a mixture of 8-oxa-spiro/"4.57- 
decane-7,Vdione and propargyl amine in pyridine to' 
boiling for 15 hours, evaporating, the dilute reaction 
mixture and purifying the residue by distillation in 
vacuo /"Yao-Gua Wu et al: J. Med." Chem." 12, 876-881 
(1969)_7. : She compound of the Formula III is obtained 

with a- yield of 76 

Hie above process is accompanied by several 
drawbacks which are particularly serious on indusxrJal 
scale manufacture." The reaction time is very long (15 
hours) and the temperature used is high (above 115 .°c). 
•The' specific utilization of the volume of the reactor, 
is unfavourable! The treatment, recovery and elimination 
of the pyridine used as' solvent is problematic and 
comprises serious hazards of environmental pollution. 
A further disadvantage resides in the fact that propargyl 
amine used as starting material is a difficult-to-obtain 
expensive substance. 

• It is a further object. of the 
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present invention to overcome the above drawbacks 
of the known procedures and to elaborate an economical 
process for the preparation of tne compound of the 
Formula III which is favourably feasible on industrial 

5 scale. as well. 

The present .invention is based on the 
recognition that on reacting 8-aza-spiro/"4.57<lecane- 
-7^9-dlone'of the Formula X with a propargyl halide 
of the Formula XI the compound of the Formula III 
1 0 is obtained with good yields and in high purity in 
a readily feasible simple manner. 

As compound of the general Formula. XI 
preferably propargyl bromide may be used, 

The starting materials of the Formulae X 
15 and XI can- be used in equimolar amounts but the propargyl 
halide of the general Formula XI can be applied in a 
small - 10-20 % molar. % - excess as well. 

The reaction can be carried out in any 
suitable inert organic solvent. As reaction medium 
2o any organic solvent can be used which does not enter 
into reaction with . the components and does not 
influence the reaction in an adverse manner. It is 
preferred to use an ether <e.~g' tetrahydrofuran , 
dioxane etc.), ester (e^" ethyl acetate)/ nitrile 
25 Ce~g~ acetonitrile) or ketone (fi.B. acetone or methyl 
ethyl' ketone) or. a mixture thereof as reaction medium. 

. The .reaction is carried out in the presence 
of an acid binding agent.* For this purpose preferably 



an alkali carbonate (particularly sodium or potassium 
carbonate) can be used out other inorganic bases 
can "be applied as well,*' e.g." an- alkaline earth metal 
carbonate (e.g** calcium carbonate),' an. alkali hydrogen 
carbonate (e""g.' sodium or potassium hydrogen carbonate), 
an alkali hydride " (elg.* sodium hydride) or alkali 
amide {e'.g~. sodium amide etc*) . Furthermore, tertiary 
organic bases can also be used as acid binding agent 
(b',sI trialkyl amines,*' such as triethyl amine). 

The reaction temperature can vary between 
wide ranges'! Thus one may generally work at 45-110 °C, 
preferably at 55-100 °C.' The reaction temperature, 
depends. on the solvent used. 

The reaction takes place very rapidly,' the 
reaction time amounts to. a few hours.' 

• The reaction mixture can be worked up in a 
very simple manner*^ Thus, one may proceed by cooling 
the reaction' mixture? removing the insoluble substances 
(alkali carbonate? alkali h.alide) by filtration or 
centrifuging and evaporating the filtrate.' Thus, the 
compound of the Formula III is obtained in highly pure 
form which can be used for the further reactions direct- 
ly without further purification; The sample of analytic 
purity of the product is obtained by fractional distilla- 
tion in vacuo. 

The advantages of the above process of the 

present invention can be summarized as follows: 
- no long reaction time is required; 



- this reaction can "be accomplished at a temperature 
not exceeding 100 °C;' 

-.no pyridine is used and' therefore the difficulties 
v/hich accompany the recovery and elimination of 
this, solvent are overcome ; ! . . 

- the process is more favourable to the environment; 

- the process is readily feasible on industrial scale, 
too; 

- the specific utilization of the apparatus is favourable;' 

- the yield is very high;' 

- the desired compound of the Formula III is obtained 
in highly pure form and can be used for the further 
reaction directly, without further purification. 

Turther details of the process are to be 
found in the following Examples without, limiting the 
scope of protection to the said Examples. 

Preparation of th* compound yf Formula I 
Examole '1 ' 

8-( 4-/"4- ( 2~PvrimidinYl>-l-Pip erazinvl7- 
-but vl) •-IB- aza- spif o/"4 .'57deca ne-7 .'q-aione 
To a solution of 38^15 g ' (o.'I mole) of 
8-{ 4-^4-C2-pyrimidinyl) -l-piperazinyl7-but-2-in-yl}- ■ 
-8-aza-8piro/"4;57decane-7,Vdione in 150 ml of ethanol 
1 g of a palladium/charcoal catalyst is added/ where- 
upon, the mixture is hydrogenated under atmospheric 
pressure at room temperature under vigorous stirring 
until the hydrogen consumption stops (2 equivalents of 
hydrogen/ about 5 litres K The catalyst is removed by 



filtration and can be directly used in the next 
hydrogenation step^ The filtrate is evaporated in. 
vacuo.' Thus 36.85 g of the desired compound are obtained, 
yield 95^6 tf.'.M.'p.": 91-99 °C (the melting point • 
disclosed in prior 'art amounts to 90-98 °C). 
Analysis for the Formula C 2 ]H 51 N50 2 (385-52) 
calc.'tC % = 65^43;' H % * 8.il;' ! N % * 18.17; 
found: C % = 65^01;' H % - 8." 00;' N # « 18.15. 

The. above base is converted into the hydro- 
chloride by reacting wixn an eguimolar amount of 
hydrogen chloride in ethanoll The hydrochloride melts 
at 200^202 °C (the melting point disclosed in prior . 
art -amounts to 201^5 - 202^5 °C) . 

Analysis" for the formula C 21 H 51 C1IT 5 0 2 ,HC1 (421,98) 
calc!: C %. = 59."77;' H # = 7.65; IT % = 4.3; a'^=.8.40; 
found: C £- 59." 5U 1 H % = 7.50; N 96 « 4.26; 1 Cl**96= 8.37. 

Preparation of the compoun d of the 
. Formula IIA 
Example 2 

8-^4- fl- C 2- PvrimldinyH -1-piper azinvl7-but- 
-2-in- viy-8-aza,Spifd Q > 57decane-7 f Vdione 
Into a '250 ml round-bottomed flask equipped 
with a stirrer and reflux condenser 20.' 5 g (°.l mole) 
of 8-a2a-9pi^o/"4:I7<iecane-7; ; 9-dione-8-prop-2-ine > , . 

25 ml of dioxane;' 17^2 g (o;ijp5 mole) of l-<2- 
-pyrimidinyD-piperazine; 3."6 g of paraformaldehyde and 
0 :2 g of cupric (II) acetate are introduced! The reaction 



mixture is heated to boiling for 3 hours, cooled to 
• room temperature, poured into water and extracted 
three times with 50 ml of benzene each. The united. - . 
benzene solutions, are clarified with activated charcoal 
and evaporated on a hot water-hath. Thus 33.95 g of the 
desired compound are obtained, yield 89 %, m.p.: 
78-80 P C Cpetrolether)i 

Analysis . for the formula C 21 H 27 %0 ? (381.49) 
calc: -o'*n 66.12; . H 95 , 7.13, N % = 18.36; 
found: 0 % = 66.02,. H # - 7.22, N % = 18.30. 

•Example 3 

Q ^A./-A-f2-Pr 4ffi ^ invlVl ^ ' ro " gr ''" vl7 " tut " 

' A Grignard compound Is prepared from 15.6 g 
Coill mole)- of methyl iodide and 2.68 g (O.U g-atom) 
of magnesium in 170 ml of anhydrous ether, whereupon 
a solution of 20.5 g . (d mole) of 8- az a- spire/" 4.57- 
*ecane-7.9-dione-8-prop-2-iue and 50 ml of anhydrous 
ether is added dropwise under vigorous stirring. The 
taction mixture is heated to hoiling until the develop- 
ment of ethane, gas comes to an end, whereupon 3 g 
(oil mole) of . trioxymethylene (or 0.1 mole of anhydrous 
gaseous fromaldehydeV are added. The reaction mixture 
i8 heated, to. hoiling for a 'further period of 4.hours 
and thereafter poured, into a solution of 10 g of 
ammonium chloride and 35 ml of icecold water. The 
etheral solution is spearated, dried over anhydrous 



magnesium sulfate and evaporated. 

- The oily residue (22.8 g, 96 %) is admixed 
without, further purification with a suspension of 3.9 g 
(0.1 mole) of sodium amide and 70 ml of anhydrous 
benzene, whereupon, after the termination of the evolution 
of ammonia gas, at room temperature 19 g (0.1 mole) of 
£- toluene- sulfonyl chloride are added \ The addition 
having .been completed the reaction mixture is stirred 
at room temperature for some, hours and washed successive- 
ly with 40 ml of water, 40 ml. of a saturated sodium 
bicarbonate solution '. and 40 ml of water, and dried over 
anhydrous magnesium sulfate. To the benzene solution 
17.2 g (0.105 mole), of 1- (2-pyrimidinyl) -piper azine 
are added and the reaction mixture is heated to boiling 
for some hours. The reaction mixture is washed with 
an aqueous; sodium bicarbonate solution and water, the 
benzene solution is evaporated in vacuo. The residue *" 
is taken up in petrolether and the crystals are filtered. 
Thus 23.65 g of the desired compound are obtained in • 
the form of white, crystals, yield 62 m.p.; 78-79 C. 
Analysis for the Formula C 21 H 27 W 5 0 2 (381.49) 
calc: C% = 66.12* H # = 7.13; N # *= 18.36; 
foundi C 96 = 65."85i H # = 7.02,- N % •* 18.10. 
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Preparation of the co m pound of t he -Formula IIB 
Example 4 

. R-{ 4- ft- (2-P yrimldiny: ) -1 -piperazinvl7- 
-•butene- 2-yl) -8-aza- so ^o ^*:57de cane-7 1 9r. 
-didhe 

. into a hydrogenating apparatus 38.15 6 
(0.1 moleT.of 8 -{4-r4-(2-pyriinidiuyl)-l-pipera Z inyl7- 
-but-^rin-ylj-s-aza-splro/ 4.57decane-7,9-dione, 150 ml. 
of ethanoi; 1 g of . a palladium/charcoal catalyst and . 
1 ml of "Quinoline S« deactivator are weighed in. The 
reaction mixture is hydrogenated at room temperature . 
until the theoretical hydrogen amount (l molar - 
equivalent) -is taken up. The catalyst is filtered and 
the filtrate is evaporated. Thus 37,2 g of the desired 
compound are obtained; yield 97 %.. 
Analysis for the Pormula C^H^O,, (383.5) 
calc;: 0 % = 65.77;'' H Jfi - 7.62, N Jf.- 18.26; 
found: C % = 65.18; H * « 7.47; H % - 18.15. 



-ine 

fcito a round-Dottonea flask e 4 ulpped Kith 
a Btirrer; aropplns Wd! and reflur candanaer a 
fixture of 167.2 « U-0 »olet of S-asa-spiro^.S?- 
d ocase-7.9-dio«, 130.86 g (1.1 °* 
WlWuelt* (1.0—*) of potaa.ium car»«.t. 
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and- 250 ml' of acetonitril. axe added. The reaction 
Bix tore is heated to MUM under stirring for some 
hours, then cooled to room, temperature, filtered and 
the solvent is removed. Thus 178.6 g of the desired 
compound axe obtained,' yield 87 *, h.p.= 150 °C/55.31 Pa. 
Colourless viscous oil* 

Malysis for the rormula 0 12 H 15 K0 2 (205.26) 
ca lo.:0*~70.'22^ B*-7.36, N * - 6.82, 
found: 0 K = 71.10i' H % = 7.42, H * = 6.80. 

. Tlx ample 6 . 

One proceeds according « Example s except 

tk«t potassium carhonate is replaced by 105.9 • 
(1 ;o mole, of sodium carhonate. Th,s 162.2 , , ■«» 
pro3u ct defined in sample 5 are obtained, yield 79 *, 
■*;,':» 150 °0/53:31 Pai 

Thrample 7 

■ n ^v^re to Example 5 except 

• One proceeds, according to jsxbuw 

acetonitrlle is replaced hy 250 ml of tetrahydro- 
«. *h«s 1^84 6 of the product according to 
temple 5 are obtained, yield 75 */ b.P.: 150 0/55.31 

•Rvam-Dle 8 

Oic probeeds according to Example 5 e«ept 
^acetonitrlle. is replaced ^y 240 ml Of diorene 

,us 170U g of the ^r^X££ 
are ohtained; yield 83 >S. h.p.: 150 0/53 
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Example 9 

One proceeds accordiag to Example 5 except 
That acetonitrile is replaced" by 320 ml of ethyl 
acetate: Thus 145.7 K of the product according to 
Example 5*are obtained,' yield 71 %, b.p. : 150 °C/53.32 Pa. 

•Rx ample 10 

One proceeds according to Example 5 except 
that acetonitrile. is replaced by 290 ml of acetone. 
Thus 153. "95 g of the product according to Example 5 
are obtained, 1 yield 75 *? b>p. : 150 °C/53.32 Pa. 

Tlxa'aple 11 

One proceeds according to Example 5 except 
that acetonitrile is replaced by 250 ml of methyl 
ethyl ketone! Thus 178:6g <f the product according to 
Example 5 are obtained"' yield 87 b.p.: 150 °C/53.32 Pa. 



CLAIMS 




1) process for the preparation of 

^^2-pyriHia^ . 
- S piro2"4.l7<iecane-7;9-dione of the Ponnula I 

0 

KCH 2 ) 4 - N Qg-<S) (I) 

o ; 

ffi4 pharaaceutically acceptable acid addition salts 
thereof.; *ich e o.m p r i a e a hydrogenating 
a compound of the general Joroula II 

serein A stands for -CC-" or -*.-«*-> -d. if desired 
converting the expound of the formula I thus ohtained 
into a pharaaceuUcally acceptahle acid addition salt 

thereof. . 

' 2 ) Process according to Claim 1, which 
c d m p r i 8 e s . hydrogenating the compound of the 

• yormula. II A* 




0 



3) Process according to Claim 1, which 
c o m p r. i s e s hydrogenating the compound of 
The Formula IIB. 



° ,/~\ /5K\ <n» 

N-CH2-C^CH-CH 2 -N, 





4) ProcesB according xo -Claim 1 or 2, 
which comprises hydrogenating the compound 
of the Formula IIA in the presence of a metal catalyst, 

5) Process according to Claim 4, which 
comprises using a palladium or Raney-nickel 
catalyst. 

6) Process according to Claim 5, which 
comprises carrying out hydrogenaxion under 
atmospheric pressure at room temperature. 

7) Process according to Claim 6,' wnich 
comprises carrying out hydrogenaxion in the 
presence of an inert organic solvent. 



" 8) Process according to Claim 7, which. 
: c o m P rises" using a lower aliphatic alcohol 
- preferably methanol or ethanol - as inert organic 

solvent. . ( 
9) Process accbrding to. Claim 1 or 3, 
which c o m p rises hydro genating the compound 
of the general Formula IIB in the presence of a metal 

caxalyst. . . 

• 10) Process according to Claim 9, which 

c o > P x i s .e s using a palladium catalyst. 

11) compounds of. the general Formula II 
wherein A stands for -CsO. or -CH-CH- 
and acid addition salts thereof. 

. is) compound of the Formula IIA and acid 

addition salts thereof. 

13) compound of the Formula IIB and acid 

addixion salxs thereof. • 

. 14) * process. for the preparation of compounds 

o£ tne general Formula II (wherein A stands for -CO- 
. or -CH.CH-) and acid' addition salts thereof/ which 

comprises.- , . 

o-m™ of the compound of the Formula 
a) for the. preparation oi tne cu«u±, 

IIA, suhdectingthe propine derivative of the 
. . formula III 

(in) 
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to Mannicfi condensation with an amine of 
Formula IV;' 




(IV) 



for the preparation of the compound of 
Formula IIA, reacting the propine derivative of 
xne Formula III with an aikyl magnesium halide 
of tne general Formula V 



R-Mg-Hlg W 



a b *™ n alkvl and Hlg is chlorine 
(wnerein R stands for Oj_ 4 aiKyj. an 

iodine or Bromine),' reacting the compound of the 
general Formula VI 

.0 

l N-CH 2 -C^C-Mg-Htg (vi) 




thus.ohtained (wherein Hlg is as stated ahove) 
vi th at least one molar equivalent amount of tri- 
oxymethylene or formaldehyde, converting the 
- substituted amino alcohol of the Formula VII 
thus obtained 
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l-CH2-C=C-CH 2 -0H 



(VII) 



into a reactive ester of the general formula VIII 




l-CH^CHC-CH^rX 



(VIII) 



(wherein X stands for a reactive ester group) . 
and reacting the compound of the general Formula 
. viii xhus obtained with a pipeline derivative 

of the Tormula. IV; or 
c) for xhe preparation of the compound of the Formula 

HB, suiting the compound of the Formula IIA , 

to partial hydrogenationj 
end/ if desired.' , carting a compound ot tne ^ ' 
rorml a II «». rained into an acid addition saW 

salt* 

15) Proceaa .aecordlne to method a> ol Claim 

4 ' „ «, carrying out Hannich. 
. 14; which comprises carry 

condensation hy using paraformaldehyde. 
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* 

16) process according to Claim 15, which 
comprises carrying out the reaction under 
neating/ preferably at the boiling point of the reaction 

mixture, 

17) Process according to any of Claim 14a , 15 
and 16, which comprises carrying out- The " 
reaction in an inerT organic solvent, preferably an 
ether,"' particularly dioxane. 

18) . process according to method b) of Claim 1A, 
10 which comprises using as alkyl magnesium 

- nalide of the general Formula V methyl, magnesium iodide/ 
zneTnyl magnesium bromide,' meThyl magnesium chloride/ 
ethyl magnesium iodide, ethyl magnesium chloride or 
ethyl magnesium bromide. 

19) Process, according to Claim 18, wMch 
15 comprises carrying, out the reaction of the 

compounds of the formulae III and -Y in ethereal medium 

under neaxing* 

20) Process according to method b) of 
ClaimlA/vhicn comprises- reacting the 
compound ,f the general W a VI viTn trioxymethylene 
or gaseous formaldehyde under heating. . 

21) process according to Claim 20,' which 
comprise, using *iosy methylene or form- 
aldehyde in an amount of 1 - X.l -lea. - 
1 i;o, moles - related to X mole of the -compound of. 
the general Formula VI. . 



20 
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22) Process according to method h) of 

• Claim 14/ whion. .comprises convening a 

• compound or toe Formula VII into an ester of the . 
general Formula VIII, wherein X stands for halogen,' 

5 alkylsulfonyloxy or " arylsulfonylbxy. 

23) process according to Claim 22, which 
comprises preparing an ester of the general ^ 
Formula vIII wherein X. sxands for chlorine, bromine,' 

• iodine,' mesyloxy/ phenylsulf onyloxy, ^hromo-phenyl- 
10 sulf onyloxy or tosyloxy. 

24) ; Process according to Claim 22 or 23, 
which, c o m p r i s e s reacting the compound of 

• the Formula VII with £ -toluene-sulfonyl chloride. 

25) process according to method h) : .of 

15 Claim U, which c o p * 1 M e s reacting a 
compound of the general: Formula VIII with the 
pipeline derivative of the general" Formula IV in 
ar inert organic solvent - preferahly an aromatic . 
nydrocarhon, particularly h^nzene, toluene or xylene - 

2o ' under heating* 

26) Process according to method o) 

ef Claim U. vhich comprises 
" tie "compound of the Formula HA with hydrogen in the 
, presence of a poisoned catalyst to the compound of 

25 the Formula IB. \ , . 

• 27) Kocess according to Claim 26, which 

. „ . , » I .■ . .- ueing a palladium caxalysx poisoned 
. vita valine, calcium oarhonate or lead acetate. . 



\ 

I . •• 
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28) Process according to Claim 26 or 
27, which com p r i s e s carrying out partial 

t ' 

hydrogenation at room temperature -under atmospheric 
pressure 

29) Process according to any of Claims 
26 to 28, which comprises carrying out 
partial hydrogenation in a lower aliphatic alcohol 
as medium,' preferably in methanol or ethanol. 

• 30) Pharmaceutical compositions 
i comprising', as active ingredient a compound 
of the general Formula II (wherein A stands for 
-CSC- or -CH=0H-) or a pharmaceutically acceptable 
acid addition salt thereof in admixture with suitable 
inert pharmaceutical, carriers, 
i 31) Process for the preparation of 8-aza- 

spiro/>.£7.decane*7,9-di.ohe-8-prop-2-ine of the 
Formula III,' which comprises reacting 
8-aza-spiro/"4.l7decane-7,9-dione of the Formula X 
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with a propaxgyl halide of the general Formula XI, 
Hal-CH 2 -CSCH - ( XI ^ 



wherein Kal stands for bromine, chlorine or iodine 
in an inert solvent, in the presence of. an acid binding 

ageiit. . ... 

32) Process according to Claim 31, which 

c. o m p r i s e s using propargyl bromide -as compound 
of the general Formula XI. 

33) Process according to Claim 31 or 32, 
which com p r i s e s using an ether/ ester, 
nitrile or ketone as inert solvent. 

34) Process according to Claim 33, which 
c o m p r i s e s using tetrahydrofurane, dioxane, 
ethyl acetate, acetonitrile, acetone or methyl fethyl 
ketone as inert organic solvent. 

35) process according to any of Claims 
31 to 34,' which comprises using an alkali 
metal carbonate - preferably sodium or potassium 
carbonate - as acid binding agent.. 

36) A process as claimed in claim 1 substantially 
as hereinbefore described in Example 1. 

37) A process as claimed in claim 14 substantially 
as hereinbefore described in any one of Examples 2, 3 or 4. 

38) ' A process as claimed in claim 31 substantially 
as hereinbefore described in any one of Examples 5 to 11. 



34. 

39. A compound of the general formula I prepared by a process 
as claimed in any one of claims 1 to 10 or 36. 

40. A compound of the general formula II where A is defined 
in claim 1 prepared by a process as claimed in any one of claims 
14 to 29 or 37. 

41. A compound of the general formula III prepared, by a process 
as claimed in any one of, claims 31 to .34 or 38. 
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